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for the energy. But this constant, though unknown, is perfectly definite and unchanging in value, and thus the principle of conservation of energy is not made less definite by its presence.
(3) Under the general term physical state of a system, we include such data as the positions of its parts, its state of rest or motion, the chemical constitutions of the various parts of the system, its state of electrification and magnetisation, its state of stress or strain and other properties. We establish Thermodynamics on a footing independent of preconceived notions as to heat by assuming that the list of variables by which the state of the system was defined, in the first instance, excluded all reference to the phenomena of heat and temperature. Under such circumstances experience shows that phenomena occur indicating changes of energy which are independent of the variables originally postulated. We conclude that the original choice of variables was not sufficient to completely specify the physical state of the system. f"lt then becomes the object of Thermodynamics to investigate the additional changes of physical state postulated by experience, and to discuss ^ their representation by a suitable choice of variables and formulae. I
-it
49. IrreversiMlity. If a system passes from a state A to a state JB th'e change is said to be irreversible when the system cannot pass of itself back from the state IB to the state J, and can only be made to do so by the action of outside influences.
In connection with irreversible phenomena the following axioms have to be assumed.
(1)  If a system can undergo an irreversible change it will do so.-
(2)  A perfectly reversible change cannot take place of itself; such a change can only be regarded as the limiting form of an irreversible change.
We shall call a transformation positive, when that transformation tends to take place of itself; the reverse transformation will then be negative, so that a negative transformation cannot take place of itself.
Since the total quantity of energy is by hypothesis constant^ any change which occurs and which involves energy may be regarded as implying a transformation of en&rgy from one form to another, If then a system undergoes an irreversible transformation from the state A to the. state 25 this energy of the system is necessarily less capable of being transformed into other forms of energy m the final state than it was in the initial state.
For every state G of the system which can be reached by starting from the state B can also be reached by starting from the state A and passing through the state B. On the other hand, if in passing from A to IB by any irreversible process, the system